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INTRODUCTION 

Ground  water  is  an  important  source  of  water  supply  in  the  County  of  Lambton 
which  Is  In  southwestern  Ontario.  In  spite  of  Its  importance,  the  ground-water 
supply  in  the  county  is  generally  limited. 

The  water  probability  map  was  prepared  from  water  well  records  filed  with  the 
Ontario  Water  Resources  Commission,  field  and  laboratory  quality  analyses,  and 
limited  Information  on  the  ground-water  resources  of  the  county.  It  Is  Intended  as 
a  convenient  guide  to  the  probable  availability,  depth  to  the  main  or  most  com- 
monly used  water-bearing  formation,  and  chemical  quality  of  ground  water  In  the 
county. 

USE  OF  MAP 

A  prospective  well  site  can  be  evaluated  by  the  following  steps: 

1)  Locate  the  well  site  on  the  map. 

2)  Find  the  probable  quantity  and  quality  by  use  or  the  legend  and  by  comparison 
or  the  diagrams  representing  water  quality  at  nearby  wells. 

3)  Note  the  depth  from  ground  level  to  the  top  of  the  main  or  most  commonly  used 
water-bearing  formation. 

Probability  Range* 

Yields  are  Indicated  in  four  ranges  with  comments  on  adequacy  of  each  range: 

less  than 

2  gpm  —  inadequate  to  marginal  tot  any  purpose. 
2-10  gpm  —  marginal  to  adequate  lor  domestic  or  stock  purposes. 
10-50  gpm adequate  tor  most  commercial,  small  Industry  and  farming  purposes. 

greater  than 

50  gpm  —  adeguafe  lor  most  Irrigation  and  many  municipal  uses. 

An  area  was  placed  in  a  certain  range  if  more  than  50  per  cent  of  the  wells  in 
that  area  were  within  that  range.  The  ranges  of  probable  yields  represent  quantities 
of  water  that  can  be  expected  from  Individual  wells.  They  are  based  on  short-term 
pumping  tests  and  may  not  necessarily  represent  long-term  yields. 

The  depth  from  land  surface  to  the  top  of  the  main  or  most  commonly  used 
water-bearing  formation  is  shown  using  25-foot  contour  intervals. 

A  probability  range  means  that  over  50  per  cent  ol  the  wells  considered  ex- 
ceeded the  minimum  and  were  below  the  maximum  value  within  that  range.  A  well 
drilled  within  an  area  of  a  particular  range  may  not  necessarily  produce  at  a  rate 
within  that  range  but  it  has  better  than  a  50  per  cent  chance.  The  determination 
of  yields  must  still  depend  on  specific  Investigations  with  use  of  the  map  as  a 
ready  guide  as  to  what  conditions  of  probable  yield,  depth  and  quality  may  be 
expected  in  particular  areas. 

Water  Quality 

Water  quality  is  Indicated  only  at  the  points  sampled.  Sixty  water  samples  were 
taken  and  analyzed  In  the  field  for  the  following  five  parameters:  hardness,  alka- 
linity, pH,  chloride  and  Iron.  Sixteen  of  the  samples  were  analyzed  at  the  laboratory 
for  two  additional  parameters,  fluoride  and  sulphate.  Also  Included  are  eighteen 
additianal  analyses,  which  were  taken  for  other  studies.  These  were  analyzed  for 
most  of  the  above  parameters. 

The  diagrams  on  the  map  show  general  chemical  characteristics  of  water  from 
wells  at  Indicated  points.  Samples  analyzed  in  the  field  have  been  plotted  to  show 
the  concentrations  of  Iron,  hardness,  chloride  and  alkalinity.  Diagrams  for  the 
laboratory  analyses  show  these  four  parameters  plue  sulphate  Alkalinity  tests  were 
not  done  for  samples  numbered  49,  51,  52,  53,  54.  56  and  57.  Chloride,  alkalinity. 
and  sulphate  concentrations  are  plotted  to  the  right  of  the  center  line  and  hardness 
and  iron  to  the  left.  Changes  In  configuration  reflect  changes  In  chemical  charac- 
teristics according  to  the  following  diagrams  and  scale. 
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The  water  analyses  indicate  that  the  chemical  quality  of  ground  water  through- 
out the  county  Is  quite  variable.  The  weter  is  generally  very  hard.  The  iron  Is 
commonly  higher  than  the  acceptable  upper  limit  of  0.3  ppm.  The  sulphates  and 
chlorides  are  mainly  within  the  acceptable  limits;  however,  about  30  per  cent  of 
the  samples  had  values  of  chlorldea  above  250  ppm.  There  were  23  analyses  done 
for  fluoride  content  of  which  35  per  cent  were  higher  than  the  accepted  value  of 
1.2  ppm.  The  occurrence  of  high  fluoride  content  Is  generally  limited  to  the  south- 
ern and  eastern  part  of  the  county  and  It  seems  to  be  associated  with  soft  water. 
The  chemical  quality  of  the  ground  water  appears  to  deteriorate  somewhat  across 
the  county  from  east  to  west. 

HYDR0GEOLOGY 

General  Conditions 

In  most  parts  of  the  county  the  bedrock  is  composed  of  grey  and  black  shales 
of  the  Devonian,  Hamilton  and  Kettle  Point  formations-.  In  the  northeastern  corner 
of  the  county,  the  bedrock  Is  made  up  of  limestones  of  the  Devonian,  Delaware 
formation,  and  in  the  western  part  of  the  county  the  bedrock  consists  of  dark  shales 
or  sandstones  of  the  Mississippian,  Port  Lambton  formation.  The  bedrock,  especially 
where  It  is  composed  of  shales,  Is  generally  a  poor  source  of  potable  water  supply 
in  the  county. 

Most  of  the  overburden  is  composed  of  glacial  drift,  mainly  clays  and  clayey 
tills.  The  surface  deposits  are  made  up  of  clay  or  clayey  till  plains  in  most  of  the 
county,  of  sand  plains  in  the  southeastern  part  and  parts  of  the  northern  section 
of  the  county,  of  beach  ridges  between  Alvlnston  and  Arkona,  and  of  end  moraines 
and  till  plains  In  the  vicinity  of  Wyoming  and  Watford.  In  some  areas,  especially 
in  the  northeastern  part  of  the  county,  the  surface  deposits  are  sufficiently  coarse- 
grained to  provide  adequate  domestic  supplies  at  shallow  depths. 

Quite  often  there  is  a  layer  of  sand  or  gravel  of  varying  thickness  between  the 
bedrock  and  the  clayey  strata.  The  sands  or  gravels  overlying  the  bedrock  are 
generally  water-bearing.  The  thickness  of  the  overburden  In  the  county  varies 
between  0  and  about  200  feet  with  an  average  range  of  60  to  80  feet  in  the  eastern 
part  of  the  county  and  of  120  to  140  feet  In  the  western  part. 

Occurrence  of  Water 

About  ninety  per  cent  of  the  water  wells  in  the  County  ot  Lambton  obtain  water 
from  the  saturated  sands  and  gravels  on  top  of  the  bedrock.  The  thickness  and 
grain  size  of  these  deposits  determine  the  rate  of  yield  to  wells.  Many  wells  are 
drilled  a  few  feet  into  the  bedrock  to  avoid  screening  ot  the  overlying  formation. 

The  Wyoming  moraine  is  said  to  be  a  good  water  producer.  In  this  area,  many 
dug  and  bored  wells  from  12  to  16  feet  deep  obtain  an  adequate  supply  of  water. 

Walpole  Island,  parts  of  the  city  of  Sarnia  and  the  extreme  northeastern  part 
of  the  map  were  not  completed  due  to  the  lack  of  Information. 


Note:  gpm 

ppm 


gallons  per  minute 
parts  per  million 


LEGEND 


Areas  where  wells  are  likely  to  produce  less  than  two  gallons 
per  minute.  Difficulties  are  encountered  in  obtaining  sufficient 
quantities  of  water  for  any  purpose. 

Areas  where  wells  are  likely  to  produce  two  to  ten  gallons  per 
minute.  Supplies  are  generally  plentiful  for  domestic  and  stock 
purposes. 

Areas  where  wells  are  likely  to  produce  ten  to  fifty  gallons  per 
minute.  Supplies  are  generally  plentiful  for  domestic  and  stock 
purposes,  adequate  for  most  commercial  and  small  industrial 
purposes,  but  poor  to  fair  as  a  supplemental  source  for  irrigation. 

Areas  where  wells  are  likely  to  yield  greater  than  fifty  gallons 
per  minute.  Supplies  are  generally  adequate  for  most  Irrigation 
and  many  municipal  uses. 


SYMBOLS 


Line  of  equal  depth  to  the  main  or  most  commonly  used 
water-bearing  formation,  interval   25  feet 


•75. 


Water  well  sample  location. 


Sample  number 28 

Depth  of  well  in  feet 


Field  water  quality  analysis  diagram. 
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Laboratory  water  quality  analysis  diagr, 

Multtlane,  limited  access  highway 

Provincial  highway. 

County   road.  

Other  road 

Railway 

Perennial  rivet  or  stream. 
Intermittent    stream. 

Ditch 

Marsh  or  swamp 

International   Boundary 

County   boundary 

Township   boundary, 

City,  town  or  village  limits. 

Concession    line. 

Lot   line.      ........... 

Park  or  reserve  boundary 

Built-up   area 

Centre   of   settlement. 
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not  available 
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